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Abstract of WO 2005059028 (A1) 

A heat shrink film comprising copolymer and/or hydrogenation product thereof (!) and styrene polymer 
with syndiotactic structure (II) used in a weight ratio of component (I) to component (II) of 99.9/0.1 to 
20/80, the copolymer and/or hydrogenation product thereof (I) having incorporated therein at least one 
vinyl aromatic hydrocarbon polymer block which has vinyl aromatic hydrocarbon units and conjugated 
diene units in a weight ratio of 60/40 to 95/5, having a number average molecular weight, measured by- 
gel permeation chromatography (GPG), of 3 x 10<4> to 80 x 10<4>> and which exhibits a 
block ratio of vinyl aromatic hydrocarbon unit of 1 0 to 95 wt.% : having a peak molecular weight In the 
molecular weight range of 5000 to 30,000, provided that 40 to 95 wt.% of the vinyl aromatic 
hydrocarbon polymer block has a molecular weight of 35,000 or less. 
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I (57) Abstract: A heat shrink film comprising copolymer and/or hydrogenation product thereof (I) and styrene polymer with syndio- 
tactic structure (II) used in a weight ratio of component (I) to component (II) of 99.9/0. 1 to 20/80, the copolymer and/or hydrogenation 

^ product thereof (I) having incorporated therein at least one vinyl aromatic hydrocarbon polymer block which has vinyl aromatic hy- 
drocarbon units and conjugated diene units in a weight ratio of 60/40 to 95/5, having a number average molecular weight, measured 
by gel permeation chromatography (GPC), of 3 x 10 4 to 80 * 10 4 , and which exhibits a block ratio of vinyl aromatic hydrocarbon 

^5 unit of 10 to 95 wt.%, having a peak molecular weight in the molecular weight range of 5000 to 30,000, provided that 40 to 95 wt.% 

ON of the vinyl aromatic hydrocarbon polymer block has a molecular weight of 35,000 or less. 
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2. 5fi;ftgB, Hfc#?*L<teO. l-2Sfi§P»«ri^J;oT, im^f^iJi-r 

■So 

^yyV^yy^^^l^iR^lym, 2, 4-^tKn^^y/7xyy, 2-fcK 

ndrv-^-^h^rS/^^y^^y^, 2, 2' -i/^Vv^y-A-^^^^/y^J^^ 2 
, 2'-v ? tKn^-4, 4'-v > yh^rv^^<^y^ ; iiy^ > 2-MVu^-A-n-JryY^ 
s<ls>S7^Sy^ 2, 2', 4, 4'-rb7tKn^y^>'y 1 7x/y, 4-Kf^n^2-fc 
Kndrv^yo/^yy', 3, 5-i?-t-^f /W-tKodri/^y/^/Vll, n-^y-y- 
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-tf^(4--<^yV^-3-tKn^^^/^r^)^^>', 1, 6-tr*(4— O'yV/V- 3- 

^/V)^<^i/MJry"— /V, 2-(2'-tKn :3 rv'-3\ 5'— /^)^<y 
y>U Ty* — /K 2- (2 ' -fcKn 3^-3 ' ' -5-7 n n 

s<>~Sh])T>r— 2-(2'-tKndrv--3', 5'-v > -t-^^y^-^3i^yp)-5-ynn 
^y/MJTy-^, 2-(2'-tKndrv / -5'-t-^-y^/^3i— /p) ^^y>y7V— /I^ 
, 2-(2'-tKndrv--3', 5 ' -y-t-7^^7x^;v) ^yy>D7y 2-[2'-tK 
n^->-3'-(3', 4', 5', 6'-^b^tKn7^/W^Ky^-/V)-5'-y^/^^^/l-] 
^y/>y7y^/P, 2-2'-y^-I/yt^[4-(l, 1, 3, 3-xhyy^/V7^vl7>-6-( 
2H-^> / y>UTy^/^-2-^'^) 7x7-^] , 2-[2-tKn= 3 r->-3, 5-tfy> ( a , a 
-i/yt-^/V^^y/V) ^^^/V]-2H— ^yyMJry^/l^, 2-(2-tKndrv^-4-^-y 
f;^^y7i^/k)-2H— <WMJ7V— /K 2-(2H-^yy>D77-^-2-7 
7^)-4-y^/k-6-(3, 4, 5, 6-7'hytKn~y^/W^v ; /vy^/V)~y^7— /I^j&Sfc 

-So 

[0023] tl/Jf—FTV^yt&feMtVTn, \?X(2, 2, 6, 6-Th^^^-4-tT^<]}^/> 
)i?y^r— K tfy>(l, 2, 6, 6, 6, -^y-y^/^-4-t°^yvvV)-fe^— K l-[2-{ 
3- (3, 5-^-I£7f/W4-tKn^^7i^;V) zfn\f^fVyt^ 9 y}^' ! f'7V]-A- 
{3- (3, 5-^-^Hy^/^4-t:Kn^v ? ^^-/i/)7°nt: 0 ^/^^r>/}-2, 2, 6, 

, 8-MJT-y-yt°n[4, 5]^7J^-2, 4-v^>\ 4-^yyV/l^ d rv / -2, 2, 6, 6-7^ 
hyy^VUf^Ui^ ^«<g^y^7l/-l-(2-tKn d r-->^^^>')-4-hKn d r">-2 

^7c, ^°y[[6-(i, i, 3, 3-^hyy^-/^^)^/-i, 3, 5-hyriy^-2, 4- 

V ? ^][(2, 2, 6, 6-^hyy^-7V-4-t 0 ^yv?7lx)^/]^af-^^^^[[2, 2, 6, 

6-^f^y^-4-t 0 ^yvW^/]L ^yre-^^yy-s-hyrv 5 ^^, 4-v^ 
/H[(2, 2, 6, 6-^b^y^/v-4-fc o ^yv ? 7^)^y]-^^-y-y^-^^[(2, 2, 6, 6- 
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xh7^/V-4-tf-^yvvVM^y]L 2- (3, S-^lH^f/^-tKP^r^^ 
/W)-2-n-^/Wn^Sfttf^(l, 2, 2, 6, 6— <y^^J-iV- , 7^9 
=^(2, 2, 6, 6-^9^/V^4-fcV<ysWl, 2, 3, 
— K Tb7^(l, 2, 2, 6, 6, -^^^/W-4-tr^y^/V)l, 2, 3, 4, 
h9^JA^^U—K 1, 2, 3, 4-^>^h^#/^V^l, 2, 2, 6, 6-^^^ 
^^- 4 -t°^iJv?yv_ /l^y^vyl^T/l^— /l^cDff-^W^f P>tb5 0 

&£>fc£fc, 1, 2, 3, 4-^^h^^7/^V^^2, 2, 6, 6-^h^^/^-4-t°-< 
y>V— ^th])f^^T7U=t— ;Vt(DM&%>), 1, 2, 3, 4-^^b^^/^Vf^^l 
, 2, 2, 6, 6-^O^^VP-4-tf^yvV— /l^ 0 , /3 , 0 , jJ^^f/WS, 9- 
(2, 4, 8, 10-^b^^r-^t°n[5, 5] V^Xls) v 5 ^/— /I^^ftt^f^ 1, 2, 
3, 4-^>^rb7#/^Vg^2, 2, 6, 6— rf^^/^-4-fc°^y vV— /k£ £ , /3 , 
J3, U-f^f^, 9-(2, 4, 8, 10-^b^dr^t°n[5, 5]^^^^)-^ 

sVbtDM&lfo, N, N'-t^(3-T^y^°ntVV)^W^v ; T5^2, 4-«[N- 
^f/l^-N-d, 2, 2, 6, /V-4-t°^!J^) 7^y]-6-^nn-l , 3, 5 

-bVTi?^m&&). i^/^/VTV^l, 3, 5-MJT^N, N-«(2, 2, 6, 
^^/^-4-t°^y^/V-l, 6-^t^fuy^7^N-2, 2, 6, 6-xh^y^-4-t° 
^y^/V)^/^T^(Dfi#i^#3, 1, 2, 2, 6, 4-t°-<y^/V-7^ 

yyu— k 2, 2, 6, 6-^h^y^-^-4-t°-<y->/^-y^yyu— h^^fc§ o 

[0024] ^PJ(Df^TO'|47^A^M-r?>«a^^«, ^^lJtLT2-[l-(2-tKn 
k 2-t-^^/V-6- (3-t-y^/V-2-tKn^^-5-y^/V-<^v ; /l/) -4-7^ 
^^^IimS^Kifclfl^, *m-^#:^100fiJKfP^*fbT, 0. 05-3fi 
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W)^f/H-o-^^y- 7K xb7^[^^-3-(3, 5->?-t-^/V-4-t 
Kndr^^/k)^°nt: 0 ^-h]^^, 1, 3, S-W^/V-2, 4, 6-HW3, 5-v? 
-t-^^/^^-tKn^v-^^-^/V) ^^-^V, 2, 4-tf^-(n-^-^^/l^^^-)-6-(4 
-tKP^rv^-3, S—^-t-^^/VT^y/)-!, 3, 5-hVTi?^^(D7^;— J^W^fe 

m<D{pf^<thm^ *fi^f*^iooM^^*tbT, o. 05-3mfi§i3 N hv^-u 

=-;vy y *y.y r-fk 2, 2-^u>\fy,(4, <6--J-t-y*^}vy^=-jv)jrff- 
/ufry,y T 4h, 2-CC2, 4, 8, 10-7^93^(1, l-^^-yv^^/v) -^^[d, f] 

[i, 3, 2W^r^y^y^y-<> / -Q-4M^^-^, n-«[2-[C2, 4, 8, 1 

O-^rhy^d, l-^TVi^Tvi^v^^yTd, f][l, 3, 2]v ? ^-^7^-^oi77 
^-Q-^i M^^}-^;V]-^-^TV^ , HJ*(2, 4—^-1-^^-7^31^/^)^ 

[0025] 5^*51 >T, t^/^#^{b7K*^*^^>^^P5/^*M^#:^7^h 

^-JU^cD/RMjtt, t^7^#^^7K*^fi-B^"a^60fiS%*rt, 

^m^^y^h^—^(D^^^Km^<^mu^m^(D7o%^±, b^v 
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fc^^MX^LTte, p^t-^f^x^tUv'l/- k 2-(2'-tKn^v--5' 
-^f ^7x^;l/) -<yy>!J7y 2-(2'-tKndf^-3'-t-^^/V-5'-^^7^ 

7x^)-5-ynn^yy>yry'-/v, 2, 5-w-[5'-t-^^/v-<^y^^f-yy 

mzO. 01 — 5fi*°/ 0> £?;£L<ttO. 05— 3mS%(D|SHTffiV^tL6o 
[0026] ^BJO^TOtt^^Att, _hfS^|l^^il^(DT^VX^SS»Vd^77> 
^b^X«^-^^180-270°C, #£L<te200~260t;^¥ffijjJc7l2U #£> 

2mmw74^tvxmhn&o 
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^SSKfc^TJS, 1#M70- 130°C, £?^L<te75— 120°C, Hfc#£L< 
«80-ll0 o «\ W^St>yX(li^^]l:«#ff$l. 5-8f§, 0£U<f£2- 

— 160°C, 0*b<filOO— 155°CCMB#rH^ Mitf3" 60#W, #f£L< {210—4 
0*L<{*1O— 60%, HK:0£L<Ktl5— 50%T?S>So fSMxatWtf^SSSHtf)*! 

^7000— 35000Kg/cm\ 0^1X^:7500— 30000Kg/cm\ Hfcl#?*L<{3:8 
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000— 25000Kg/cm\ #^0^b<»9OOO"2OOOOKg/cm 2 -^fe5-t^f|ftjJx 
#^{^itXli^X©^^V^T^y§r^CiES^^^^T#-f0^L<^<, 35000 

[0027] *mW<Dm$LWV£74S^fe, 4>&<£fc2Jl, £?^L<te^K^3iifli^^-f 

&fob<D%&&mm&^ii^K.^mm.mfox&^xh£.\\ w^<d^ my°^ 
^n^#n, #y^;*7vi^*rjm, *°y^w^^yi/-h«i, abswii, tuts 

W5~70%, 0*L<«1O— 60%, M^^U<fil5— 50%tfc51Wtt# 

[0028] i^mm<D^jM\^y^^^xi^uw^My^^^(DW-^\-±io—3oo n m, 
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^{25/95—45/55, #?3;L<{3:10/90— 35/65-C&£r£tfS#£^£ft5 0 

o 

x%% 0 

LTf2, _hfB©^ri|(Dm, ^y*^1^, rfA^ttIf#i*tt^y^^l/^(HIPS),^ 
4fek^W^*m^#:, T^yn^hy/^-^v?m^-^^^it^f$(ABS) , 

ii, ^y^bt^/i^m»ig> y^y-^mm, ^-vrmrn, yy^mm. ^^>mm 
^mm^mium^y^^^m^y^mmutvxmm-r^m^, m 
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[0029] mmm 

A. ^(i)Oli 

a. *M^#A-1 

v^z^m^/^— loommm^nvxo. 045M§r«l/c^ m&&fo<D 
um&m70°cKm^± o mz^u>'82mm&, y^^iomm^^-r 

mm%)%ioftfrtfxmmmmmi-xm-£-t5 j £fc 0 row, m^rtcD?M«^j 

^JPLTM^ffitU S^JtLT2-[l-(2-tKn^v--3, 5-^-t-^yf;W7i 

b. *M^#A-2 

^ASr^ffl^/-^— ioofi*^*J-L-co. oAzmm^wmjkM. fi^rt© 

^tS20fi*%)^r80^^tTii^W^^Pb-Cfi 

#PLTfi-£-£rf^lhU ^^JtLT2-[l-(2-tKn^v--3, 5-^-t-^yf;V7x 

lOOfifi^^LTO. 6ll^^D^ifcf, ^MbT*M^f*A-2?r#fc 0 
c *M^{*A-3 
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^A^ftffl^yv- lOOSJBBfcSfrLTO. 043m*g|5»L^, fi£^l*l<D 
S.it^70 0 Ctf«Lfc: 0 ^^^^U>82Ma§|5, r/^^lomSgRSr^-r 

lOOfiSrgBf^l/tO. 6fiS$P^P^c^, l£M£LT*fi^#A-32r#/c 
[0030] d. ##M:*m^A'-4 

v^-Wim^y-?— loomM^LTo. 04sm*§i3»L^, m^wo 

S.Jt^70°Ct?«L/-- o }^t^^W>30MSf^ ^v > ^^20m*§|3^-B-W-f- 
S^n-^^t^K^/v- ^^20M*%)Sr50^^tT3iMW^^PbTfi 

^PLTM^ffltU ^^lJi:LT2-Cl-(2-tKn^r^-3, 5-^-t-^yf;P7i 

lOOftftgBf^l/tO. 6MJHB^P^«, JlMSLT*m^#A'-4£#fc 0 
d. <§=#M:*fi^#A'-5 
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LT^7o°c-ei mmm&isti 0 

[0031] b. j5^5>(n) <dMM 

o 

^\^mvmmw:^thfcmm^w^^, hv^yzf^r/^^^s. 8mmo 

1, ^/VT/V^/^c^Z/lQ. 8mmol, ^ry^MVny ;V^rU^;V^-^yY^ yy^yVO. 1 
5mmollrAtl, Ti?tit^>3mmol/ / 1^^5J;5^«SMbfc 0 #^Sr?S^, lit? HO 

U>0. V)yY;V, Y^)^ ;VT JV^7 j^^j^X^^y /Y^)^ ;VT JV^^ 
= 3500/1^5J;9^AfU +^i-f*#b^ 0 ^W^hy^/PT/^^^ACD 
m^&78^lire#i§.£i*:fc^ _bfB-efg^bf-M^21ml^P^m^^M^Lfc 

Wik. 200°C, 2H#PeS3f£#Ut 0 s*7^;V^\/Z/<D^^m&fol4nA%, MFR( 
300°C, 1. 2kg#fi)^S^25g/ / 10minc73^^> ? ^^^5/^*3t^i-5^^-W 
^^WlB-lSr#^ 0 

b. ^u^mmB-2(Dmm 

^>^^^^y^mm^^^u>^mmB-i^(D^f^mxmm^ 

fto 

^i^mv^mnM^tit^^KW^^ mw^/kta-^as. 8mmo 

U ^^-/VT/^/^r-y-^16. 8mmol, &??t}?v7sU&U~s]s^?>'hV*h*ri<'}*0. 1 
5mmol^AtX. Ti«^3mmol/U^6J;5^fjg«L/c 0 ^^c^^^, 1« 
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3500X1 \ZfcZ> £?lzAtl, ~[-ftlzmWVfr 0 ^u>bYV^/VT^~V 

xmmks 2oo°c, 2v$m&'Mvtc 0 ;<7^/u^u^<D^mmi4M-3L%, m 

FR(300°C, 1. 2kg#m)^25g/ / 10minCD^v ? ^^-^^5/^tf^^^5 
c. ##M:^l/^WlB'-30«f$g 

±mf$ft (id ©a^^2i^^t 0 

[0032] C. (III) (DIMM 

a. *m^C-l(DW 

omm%) %mmm7o°c n-^/vv^^^mm^/^—ioomm 

UKMVXO. 065^^PL-T^)70 o C-I?lB#^fi^b^ o m^^>18MAUtl 
*§fi20m*%) SrlBtW/O^tTjg^^^PLT^TO^-eiBfWfi^b^ ^r©^ 

^^u>25mm^&^^>?v^^>mm(^y^-mm2omm%)&m\) 
vxm70 o cximmm^vtc o 

b. #t^C-2©il 

mwm^m^m^^>32mm^^^>^^^mm(^/^-mm2 

omm%) ^MJ^70 o ciwrau n-^^vy^^A^f^^/-^— loom* 

33^lto. 065^mimvxm70°cximmM^t^o m^^-^2ommmti 

»^20m*%) ^lB#^^^tTiS^W^»LT^]7O o C"ei0#P^m^bfc o ^cDf£ 
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\^xm70°cximmm^fc o 

c. &M&foc-3<DmM 

om*%) ^m«7o°c^mu n-y^^nj^^mM^^— 100m* 

M2oit%) ^imm^irxmmm^mm^xm70 o cximmM^vfc o 
m^^^25mA^^^^^iy^m(^/^~mm2omA%)^mi]\\ 

LT^70°Ci?l ^^fi^Lfc 0 
d. ###J:*M#:C'-4£Dil 

oaa%) §r»m^)7or ^omb, n-:/^vH^^£^gji^-/-^— 100m* 

33^bTO. 065^^Pb-C^70 o C-eiB#^m^bfc o ^tc^W^OM^l 
, 3-^$i/^>22^mn^-&^?xi^y->mm (^ry^—Ml^20MM%) 

r H ^^tT^^^^pbT^70°c-eiH#r^m^b/c: o %<D&nfox?-uz/25mm 
n^t^^n^^->mm (^/^~Wk&2omm%) ^m)\\^xm7o°cxi^m 

±tEj^5> (in) o,mj^^3^^-f- 0 

[0033] d. %m-tWf& 

mmi¥mmmim^mmvtcm^Rmmn^T(D^mxn^fc 0 
■7vy?&m&fcm<Dx^>ttAn, m^^m$Y : uv-245o ; 

2) -fWitr^Wg^MRXfiyw?^ 

v^V^^VK^mtftM-t&Mkil. M. KOLTHOFF, etal. , J. Polym. S 
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ci. 1, 429 (1946) {CfS*c©^&) Wn^^^^^^TS^'J^b^o ~£fc, ~fn 
3) /nj/^fkycDt°- Pfr^-Sc 

[0034] 6) l^iR^tt^/^cD^^^t-^^^^t: 0 -^* 

^/^(D^^-fb^—^^^^t 0 — ^Bfi«DSC : DSC3200S ; 

^^^^c^|±^) TlfJ/£b/c 0 ^^^20°C/ / ^O#?^3iitT300 0 C*T#^b 
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)£MV\ »jH^m35Hz, #SjM3°C/^\ S!l^M-100 o C"150r©i5ffl 

JIS K-6732fc3g«LU §l3S3SS5mm/5>W^A(Z)S£#^lRl^OV^JB0^ 
Ufc 0 t$Btfi*i2*S«:12. 7mm, ^HK5r50mm^L/c o 2&iJ^i§J?te23 < C-?fi 1 ofc 0 
#fifiKg/cm 2 0 

JIS K-6732^Mb, ^I^M5mm/^7^©I#^^]ilS^^^] 
^oV^TSH^L^o n%kfrnm%:12. 7mm, ^H^^50mmtLfc o &!]3£?I.Sf22 
3°CTff ofc 0 WiSKg/cm 2 0 
10)^ — X 

mwy-(/v^mz.mWi^y-o^:^i^ astm Dioostespi&UT^jeufc 

o 

11) 

o 

fiTO*(%) = (L-LD/LX 100, 

L : iRIf fu©^£, LI : HX*|&^<£>^£ 0 
12)»$V|4 

MD^[b] 5cm X TD^ [n] 1 0cm<Z>ffMX$ftt£^V^ A^fifi3 50g<Z) R ft <£> Jtffi 
#£otf\ 120°CcD«-b^5^^f|gb, ^/PA<Z)^fi£g»J^L/c 0 

[0035] HJSMl — 14&tWfctfcMl — 5 

MA&TfSK^M&m&frbttU&lfa*. 30mm 2 tt^W»fflV^T^y^ 
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